Increasing the R&D investment, the proportion of clean energy and intensifying environmental regulation will help to reduce pollution emissions, while the capital to labor ratio, foreign investment, enterprise investment scale, will have negative impact on reducing pollution emissions.
I. INTRODUCTION
Since the reform and opening up, with the wave of global industrial transfer, China's manufacturing industry has gradually integrated into the international industrial specialization system and become the world's largest manufacturing country, and made an important contribution to China's economic take-off, but also paid a heavy price for the resources and environment. In order to reduce the pollution discharge per unit of output, the 16th National Congress of the CPC puts forward the new industrialization path of "low resource consumption and little environmental pollution". The outline of the "12th Five-Year" Plan clearly proposes to build a "resource-saving and environment-friendly" society. "13th Five-Year" plan further strengthens the energy-saving emission reduction constraints, China manufacturing is facing a hitherto unknown resource environment carrying capacity constraints.
In this paper, use 28 manufacturing industries in China as the research object, and make comprehensive assessment of pollutant emissions as the center to start research. Firstly, based on the advantages and evaluation principles of "vertical and horizontal", the paper constructs a comprehensive evaluation model of environmental pollution with "three-dimensional" stereoscopic characteristics, which can be compared vertically and horizontally. The model with a large promotional value has been widely applied to various comprehensive evaluation problems. The second is to select the indicators that can represent the overall pollution level of the industry, that is, SO 2 emissions, soot emissions, dust emissions, waste water discharge and solid waste generation, integrating into an integrated environmental pollution index to evaluate the level of pollution emission of the manufacturing industry. Because these five indicators are highly representative and comprehensive, they are able to fully characterize the status of China's manufacturing industry pollution emissions. The third is to study the influencing factors of the change (rise or fall) of pollution emissions in the manufacturing industry, and hope to provide support for the development of targeted policy measures to reduce pollutant emissions.
II. EVALUATION METHOD
At present, there are many literature on the comprehensive evaluation problems at home and abroad, however, most of them are still in the stage of theoretical research and are not mature enough [1] . Recently, a dynamic comprehensive evaluation method with "three-dimensional" characteristics has attracted wide attention from scholars. Yajun Guo [2] discussed the evaluation principle and method of vertical and horizontal pull grade method with "three dimensional" characteristics, and proved the method has objective weight, Which can meet the requirements of complexity, objectivity and dynamic comparability of environmental pollution assessment. It is especially suitable for the study of panel data evaluation.
In the comprehensive evaluation of environmental pollution in manufacturing industry of China, we should not only compare pollution situation of m industries ki (i = 1,2, ..., m) in a given year t s (s = 1,2, ..., N), but also compare the pollution status of a certain industry in different years t s (s = 1, 2, ..., N). Such a set of chronological sequence of planar data tables is referred to as a temporal stereo data table, denoted by   There are m objects to be evaluated (refer to 28 manufacturing industries in this paper), taking n evaluation indicators (five kinds of pollutant emission in this paper), International Conference on Energy, Power and Electrical Engineering (EPEE 2016) and obtaining the original data in chronological order to form a three-dimensional time-series data table. See Table I . 
and A can be expressed and calculated by a real symmetric matrix: 
III. EVALUATION RESULTS AND ANALYSIS

A. The Selection of Indicators
In order to comprehensively reflect the environmental pollution in the development of Chinese manufacturing industry, this paper selects five pollutant emission indexes of SO2 emissions, soot emissions, dust emissions, waste water discharge and solid waste generation as the measurement proxy variables of environmental pollution of manufacturing industry. Because these five indicators can reflect the manufacturing industry pollution emissions from different aspects, they have a good representation.
B. The Evaluation Results and Analysis
According to the evaluation principle and steps of "vertical and horizontal", the pollution Table II.   TABLE II From the perspective of sub-industry, the industries classified as heavily polluting are mainly made up of pollution-intensive industries and some traditional means of subsistence manufacturing, which are generally recognized as the largest emitters of emissions. These industries are characterized by a particularly large consumption of resources and particularly large number of pollution emissions, and facing greater difficulties in the green transition, in addition, these industries in the development process have also paid a heavy environmental costs. The traditional means of subsistence manufacturing, has backward production technology, and the industrial technological innovation is slow, and the emission intensity is big, so the impact on the environment is more serious. The industries classified as moderate pollution are mainly heavy and chemical industries. The nature of the heavy chemical industry determines its high energy consumption and high emissions. The industry faces greater difficulty in reducing emissions. The industries classified as light pollution are mainly high-tech industries and clean industries, and the industrial characteristics of clean industries are determined by their low energy consumption and low emissions. The high-tech industry itself has characteristics of strong technological innovation capability, high value-added products, low energy consumption per unit of output and low emissions. With the strengthening of corporate environmental awareness and green production process innovation, pollution emissions will be reduced.
According to the industry differences, the pollution emission of the light pollution industry is the least, followed by the moderate pollution industry and the heavy pollution industry. The average value of the pollution discharge is 0.3079, 0.3765 and 0.4469 respectively. Look at the changes of pollutant emissions from the interior of the industry, before 2011, the light pollution industry's pollution emissions show a significant downward trend, but after 2011 have significant increase. Heavy pollution industry, has the largest pollution emissions and obvious rising trend, the environmental pollution comprehensive indexes rise from 0. From the trend of pollutant discharge, the pollution discharge of tobacco products, furniture manufacturing, printing, general equipment manufacturing, metal products, special equipment manufacturing and other industries have experienced an obvious "anti-J" change, pollutant discharge with the passage of time decrease significantly. The industries with obvious increase in pollutant discharge including rubber products, ferrous metal smelting and rolling, transportation equipment manufacturing, food manufacturing, cultural and educational sporting goods manufacturing, non-ferrous metal smelting and rolling, communication equipment, computer and electronic equipment manufacturing, chemical raw materials and chemical products manufacturing, pharmaceutical manufacturing, plastic products, non-metallic mineral products, metal products, wood processing and wood and bamboo rattan palm products, paper and paper products, petroleum processing and nuclear fuel processing industries have "positive J" changes. The pollution discharge of the industries such as electrical machinery and equipment manufacturing, agricultural and sideline food processing and other industries experience the "U-shaped" change process of "declining first and then rising". Instrumentation and cultural office supplies manufacturing, textile and garment footwear manufacturing, leather fur feathers (velvet) and its products, beverage manufacturing, textile and other industries' pollution emissions change steadily, and have no significant reduction in the trend.
IV. ANALYSIS OF INFLUENCING FACTORS POLLUTANT DISCHARGE
A. Index Selection and Model Construction
This paper studies the influencing factors of environmental pollution, Selected variables are: ① industry research and development investment (R & D), expresses as the ratio of R & D investment to main business income of various manufacturing sectors, and includes the lagged term to reflect the time effect of R & D investment. ②energy structure (Elec), expresses as the ratio of the each industry's electricity power consumption to the total energy consumption. ③ownership structure (Own), expresses as the ratio of the industrial output value of state-owned and state-controlled to total industrial output value. ④ endowment structure (K / L), expresses as the ratio of the industry net fixed assets to the average number of employees. ⑤foreign investment (FDI), expresses as the ratio of the sum of foreign capital and Hong Kong, Macao and Taiwan capital to paid-up capital. ⑥ environmental regulation intensity (Ruge), expresses as the ratio of the industry pollution control operating costs to the main business income, because the sub-sectors of solid waste management operating costs are missing, so the industry pollution control operating costs include only waste gas and wastewater. ⑦industry investment scale (Scal), expresses as the total assets of manufacturing industry at the end of the year.
Taking the abovementioned factors as the explanatory variables, the comprehensive environmental pollution evaluation results (Table II) as the explanatory variables, the panel data measurement model is as follows: 
B. The Regression Results and Analysis
First, the panel data model (6) is examined to determine the form of the model. F test and Hausman test results show that the fixed effect model is superior to the random effect model. In order to eliminate the heteroscedasticity and autocorrelation, this paper adopts the generalized least squares method (GLS) weighted by section to carry on the regression of model (6). The results are shown in Table III.   TABLE III Regression results show that the improvement of R&D investment, the proportion of electricity consumption, the proportion of the state and the intensity of environmental regulation, can effectively reduce pollution emissions. The share of electricity consumption is negatively correlated with pollution discharge. The increase in the proportion of state-owned and state-controlled industries can significantly reduce pollution emissions. The regression coefficient of environmental regulation intensity is negative, which shows that with the strengthening of environmental regulation policy and the increase of regulation intensity, it will effectively stimulate enterprises to innovate environmental technology, and to some extent, can change enterprises' end management mode of passive treatment after pollution.
Factor endowment structure, foreign investment and the expansion of the scale of investment in enterprises are positively related to the pollution discharge. the increase of capital-labor ratio will promote the transformation from labor-intensive to capital-intensive, while capital-intensive industries are relatively high energy consumption and pollution emissions, which will have a negative impact on reducing pollution emissions. Foreign investment has not played a positive role in reducing pollution emissions. The empirical results also verify the "pollution heaven hypothesis" in the presence of China's manufacturing industry. Industry investment scale's expansion significantly increase the pollution emissions, indicating the current stage of the excessive pursuit of scale expansion, especially high-emission industry scale expansion and investment-led growth extensive model, can not play a positive role in reducing pollution emissions and improving environmental quality.
V. CONCLUSION AND ENLIGHTENMENT By constructing a comprehensive evaluation model of environmental pollution with "three-dimensional" characteristics and scientifically and objectively evaluates the environmental pollution of China's manufacturing industry. Study the influencing factors of pollutant emission. The results show: ① The industries classified as light pollution are mainly high-tech industries and clean industries; and the industries classified as moderate pollution are mainly heavy and chemical industries; the industries classified as heavy pollution mainly consist of pollution-intensive industries and part of the traditional subsistence manufacturing sector, which are also the focus of energy-saving and emission-reduction monitoring industry. ② There is a tendency for pollutant emission differences to widen, both within the industry and between different industries. ③ That increasing the R&D investment, the proportion of clean energy and the proportion of state-owned, the intensity of environmental regulation, are conducive to reducing pollution emissions. Inspirations from the above conclusion are:
From the industry level, we should speed up the construction of green manufacturing system characterized by efficient, clean, energy saving and recycling, and establish a modern enterprise system with the integration of ecological, market-oriented and knowledge-based. From a policy perspective, the relevant functional departments should develop policies and institutional mechanisms conducive to the coordination development of manufacturing and environmental protection. In the process of promoting "Chinese manufacturing 2025" , gradually forming the green innovation mechanism which dominated by green development and conducive to ecological restoration and environmental protection.
China's manufacturing industry has significant heterogeneity characteristics, so the pollutant emission reduction targets and policy measures should take full account of industry differences. For serious polluting industries and heavy polluting industries should appropriately improve the intensity of environmental regulations and standards, develop more stringent regulatory objectives and measures. For the light pollution industry, should be appropriately stabilize the existing regulatory intensity and standards, and strengthen environmental regulation, to prevent the occurrence of opportunistic behavior.
Accelerate the transformation of the manufacturing industry development model and promote the manufacturing industry to upgrade. The first is to adjust and optimize the industry structure, accelerate the manufacturing industry from resource consumption, environmental pollution to the innovation-driven shift; the second is to speed up the promotion of structural optimization among the industry, and make the industrial policy appropriately tilt to the high-tech industries which are mainly the light pollution industry and clean industry. to achieve structural reduction through optimizing the energy structure; improve the resources and environment threshold of foreign capital to achieve trade reduction, through strengthening the supervision of foreign-funded enterprises.
